The physiological properties of hippocampal neurons are commonly investigated, especially because of the involvement of the hippocampus in learning and memory. Primary hippocampal cell culturing allows neuroscientists to examine the activity and properties of neurons at the individual cell and single synapse level. In this video, we will demonstrate how to isolate and grow primary hippocampal cells from newborn rats. The hippocampus may be isolated from each newborn animal in as short as 2 to 3 minutes, and the cultures can be maintained for up to two weeks. We will also briefly demonstrate how to use these hippocampal neurons for ratiometric calcium imaging. While this protocol describes the process for the hippocampus, with little to no modification, it can be applied to other regions of the brain.
Fura-2 Calcium Imaging of Hippocampal Neurons

Discussion
This protocol was developed as a modification of the seminal work of Gary Banker and Kim Goslin 1 . This book is an essential resource for anyone interested in culturing cells --not only the neuron-enriched cultures described in the current protocol.
The three most critical factors in cell culturing are: sterility, speed, the choice of medium used.
Sterility -a laminar flow/sterile hood, aseptic conditions, and a sterile incubator are required. Contamination at any step is detrimental not only to the current experiment you are working on, but also the subsequent work that may have been planned. After an incubator becomes contaminated, it may take weeks (or a month) to get it cleaned and sterile. Contamination, while not immediately evident at a visible level, will definitely affect cell viability and cell physiology. Sterility is imperative.
Speed -the health of cultured cells is strongly tied to the amount of time the cells are not in an atmosphere and medium controlled environment. Therefore, it is essential that the amount of time required to remove cells from the animal until the cells are in the plating medium is at a minimum. Because numerous steps cannot be altered (time in incubating in trypsin or being washed), what can be altered is the amount of time required to remove the cells from the brain. Practice the dissection often. The amount of time required for this step needs to be reproducible.
Choice of medium -there are numerous proprietary mediums, one of which is Neurobasal. Prior to the days of using Neurobasal, glial conditioned medium (which needed to be made separately -this is discussed in the book by Banker and Goslin 1 ) was required. Regardless, it is important that you know what is in the medium that is being used. Along with Neurobasal, a supplement such as B-27 is often used. Make sure that the constituents of these medium and supplements are known, as they may affect the properties of the cells. It is standard practice in my lab to use serum free/charcoal stripped/phenol red free medium to avoid steroid hormones (given that a large portion of the work performed in my lab investigates the actions of steroid hormones). This concept --know what is in the solutions you are using --is critical for all steps in cell culturing.
